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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant acx:ording to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



1 




Basis of the report 


II 
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Priority 


III 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 
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Certain documents cited 


VII 




Certain defects in the international application 


VIII 




Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -20 as originally filed 

Claims, No.: 

1-7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: . 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained In the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


2-4 




No: 


Claims 


1.5-7 


Industrial applicability (lA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or Industrial applicability; citations and explanations supporting such statem nt 

Reference is made to the following documents: 

D1 DE-A-1 9730989 

D2 EP-A-376607 

D3 DE-A-4333254 

D4 WO-A-99/05140 

Novelty 

The subject matter of the present claims 1-7 has not been described in the available 
prior art documents, therefore the present application satisfies the criterion set forth in 
Article 33(2) PCT and is considered to be new in respect of the prior art as defined in 
the regulations (Rule 64(1 )-(3) PCT). 

Inventive step 

a) Document D1 , which is considered to represent the most relevant state of 
the art, discloses (cf. page 1 ; claims; examples 2-5) phenylpiperazine derivatives, 
useful as inhibitors of serotonin reuptake, of the present formula I, wherein X 
represents a croup of the present formula (5) , which is attached to the piperazine group 
via the 6-position of the benzopyranone moiety. 

In the compounds of the present claim 1 , this moiety is attached to the piperazine 
group via the 5-posltion, and this only leads to a trivial structure modification of the 
compounds of the state of the art. 

Therefore the present compounds are considered to be a further development of the 
teaching of D1 , at which the man skilled in the art would arrive, without the exercise of 
inventive skill. 

Thus, the subject-matter of claims 1 , 5-7 does not involve an inventive step and does 
not satisfy the criterion set forth in Article 33(3) PCT. 

b) D2 discloses the use of 1 ,4-benzodioxan-5-yl-1-piperazinyl derivatives as 
serotonin reuptake inhibitors, which compounds differ from the ones in the present 
application, in which X is a croup of the formula (2) . by the absence of the substituent 
CHgOR. 
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D3 discloses structurally very closely related compounds as serotonin reuptake 
inhibitors, in which the corresponding group attached to the piperazine group can be 
substituted by such a group CH2OR. 

It appears to be obvious to the person skilled in the art, namely when the same result is 
to be achieved, to apply these features with corresponding effect to the compounds 
according to document D2 and thus to arrive at the compounds according to the 
present claims 1 , 5-7, in which X is a group of the formula (2). The subject-matter of 
these claims therefore does not appear to involve an inventive step (Article 33(3) PCT). 

Therefore it seems necessary for the assessment of inventive step for the above 
indicated subject-matter to have evidence for the presence of unexpected effects or 
properties in relation to those described in the state of the art, or to delete the above 
indicated subject-matter from the scope of the claimed invention. 

Industrial applicability 

The compounds of the present application are useful as serotonin reuptake inhibitors 
and are having affinity for the dopamine D2-receptor. 

For the assessment of the present claim 7 on the question whether they are industrially 
applicable, no unified criteria exist in the PCT Contracting States. The patentability can 
also be dependent upon the formulation of the claims. The EPO, for example, does not 
recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but may allow, however, claims to a known compound 
for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 

Re item VII 

Certain defects in the international application 

a) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background 

art disclosed in the documents D1-D4 has not been mentioned in the description, nor 
have these documents been identified therein. 



b) In claim 3 the wording "...having formula (I)" should have been changed into 

"...having formula (1)". 
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R Item VIII 

Certain observations on the international application 

a) The terms "Y is C " in partial formula 1), and "Z is C, " in partial 

fomnula 3), and "Q=C" or "T=C" or "T and Q are cart)on" in partial formula 7) as used in 
claim 1 are vague and unclear and leave the reader in doubt as to the meaning of the 
technical features to which they refer, because hydrogens are indicated, thereby ren- 
dering the definition of the subject-matter of said claim unclear (Article 6 PCT). 
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Applicant's or agent* s file reference 
SPW99.05 


FOR FURTHER Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as. where applicable, item 5 below. 

ACTION 


International application No. 
PCT/EP 00/08190 


International filing date (day/month/year) 

22/08/2000 


(Earliest) Priority Date (day/month/year) 

23/08/1999 


Applicant 

SOLVAY PHARMACEUTICALS B.V. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 



language in which it was filed, unless otherwise indicated under this item. 

□ 



b. 



2. 
3. 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

I I contained in the International application in written form. 

I I filed together with the international application in computer readable fonm. 

I I fumlshed subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form. 

I I the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
International application as filed has been furnished. 

I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

PT] Certain claims were found unsearcliable (See Box 1). 
I I Unity of invention is lacking (see Box II). 



4. With regard to the title, 

I I the text is approved as submitted by the applicant. 
pC] the text has been established by this Authority to read as follows: 
PHENYLPIPERAZINES AS SEROTONIN REUPTAKE INHIBITORS 



With regard to the abstract, 

I I the text is approved as submitted by the applicant. 

mthe text has been established, according to Rule 38.2(b), by this Authority as it appears in Box lit. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No 



I I as suggested by the applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

j I because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



international application No. 

fccT/EP 00/08190 



The invention relates to a group of phenylpiperazines having high affinity 
for the dopamine D2-receptor and are good serotonin reuptai^e inhibitors 
(SRI's). 

The invention relates to a group of phenylpiperazine derivatives of the forniula 
(I) 




0) 



wherein: a.o. 

-X is 1 ) a group of the formula 




wherein 

- S, is hydrogen or halogen, 

- S, and S3 are independently hydrogen, alkyi (1-6C\ phenyl or benzyl, 

- S4 represents two hydrogen atoms or an 0x0 group. 

- Sg is H or alkyI (1-4C). and 

. - Y is C, O or S, and salts there of. 
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Accordinq to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61K 


Documentation searched other than minimum documentation to the extent that such docun^nts are included in the fields searched 


Electronic data base consulted during the international search (nanrte of data bas< 

CHEM ABS Data, EPO-Internal 


i and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation of document, with Indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X.P 


WO 99 67237 A (KROG JENSEN CHRISTIAN 
;MIKKELSEN IVAN (DK); LUNDBECK & CO AS H 
(DK) 29 December 1999 (1999-12-29) 
Claims 1,12,14-18; examples 1-5 


1,5-7 


X 


WO 99 05140 A (MIKKELSEN IVAN ; LUNDBECK & 
CO AS H (DK); MOLTZEN EJNER KNUD (DK);) 
4 February 1999 (1999-02-04) 
Claims 1,14-19; examples 1-7 


1,5-7 


X 


DE 197 30 989 A (MERCK PATENT GMBH) 
21 January 1999 (1999-01-21) 
page 1; claims; examples 2-5 


1.5-7 


Y 


EP 0 376 607 A (LUNDBECK & CO AS H) 

4 July 1990 (1990-07-04) 

the whole document; claims; examples 2-5 


1,5-7 






/-- 




1 y j Further documents are listed in the continuation of box C. 


|y [ Patent family members are listed in annex. 


o Special categories of cited documents: later document published after the international filing date 

or priority date and not in conflict with the application but 
■A' document defining the general state of the art which is not ^^^^ Iq understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the international -x- document of particular relevance: the claimed invention 

filing date cannot be considered novel or cannot be considered to 
■L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited lo establish the publication date of another -y" document of particular relevance; the claimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
•O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- 

other means ments, such combination being obvious to a person skilled 

■P' document published prior to the international filing date but ^ 

laterthan the priority date claimed document member of the same patent family 


Date of the actual completton of the international search 


Date of mailing of the international search report 


31 January 2001 


23/02/2001 




Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patent laan 2 
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Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 
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(57) Abstract: The invention relates to a novel group of phenylpiperazines having interesting pharmacological properties. The 
invention relates to a group of novel phenylpiperazine derivatives of formula (I): wherein: X is 1) a group of formula (1) wherein: Sj 
is hydrogen or halogen, S2 and S3 are independently hydrogen, alkyl (1-6C), phenyl or benzyl, S4 represents two hydrogen atoms or 

O an 0x0 group, S5 is H or alkyl (1-4C), and Y is C, O or S, or 2) a group of formula (2) wherein Si has the above meaning and R is H, 
alkyl (1-4C), alkoxyalkyl (2-6C), alkenyl (2^) or alkynyl (2-4C), or 3) a group of formula (3) wherein Si has the above meaning 
and Z is C, O or N, or 4) a group of formula (4) wherein Sj has the above meaning, or 5) a group of formula (5) wherein Sj has the 

^ above meaning and A is O or N, linked to the pip^azine ring with position 5 or 8, or 6) a group of formula (6) wherein Si has the 
above meaning and Se and S7 represent hydrogen atoms or an 0x0 group, or 7) a group of formula (7) wherein one of die dotted lines 

^ can represent a double bond. Si has the above meaning, and P=T=(5=nitrogen or P - X^nitrogen and (J=C or P=Q=nitrogen and T=C 
or C-CH3 or P=nitrogen, and T and Q are carbon or P=nitrogen, T is carbon and Q is sulphur, m has the value 2 to 6; n has the value 

^ 0-2; R5 and are independently H or alkyl (1-3C); or Rs+Rc represent a group -(CH2)-p wherein p has the value 3-5, and R7 is alkyl 
(1-3C), alkoxy (1-3C), halogen or cyano; or R^+R? (R7 at position 7 of the indole group) represent a group -(CH^),, wherein q has 

^ the value 2-4, and salts thereof. 
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New phenvlpiperazines 

The invention relates to a group of novel phenylpiperazine derivatives of the formula 
5 (I): 




(I) 



wherein: 

- X is 1 ) a group of the formula 




10 

wherein 

- Si is hydrogen or halogen, 

- S2 and S3 are independently hydrogen, alkyi (1-6C), phenyl or benzyl, 

- S4 represents two hydrogen atoms or an 0x0 group, 
15 - S5 is H or alkyI (1 -4C), and 

- Y is C, O or S, 

or 2) a group of the formula 



CH^OR 
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Wherein S, has the above meaning and R is H, aii<yl (1-4C), aikoxyalkyi 
(2-6C), alkenyl (2-4C) or alkynyl (2-4C), 
or 3) a group of the formula 



O 




(3) 



wherein S, has the above meaning and Z is C, O or N, 
or 4) a group of the formula 




(4) 



wherein Si has the above meaning, 
or 5) a group of the formula 

O 




wherein S, has the above meaning and A is O or N. linked to the piperazine ring 

position 5 or 8, 

or 6) a group of the formula 
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wherein has the above meaning and Sg and S7 represent hydrogen atoms or an 0x0 
group, 

or 7) a group of the formula 




wherein one of the dotted lines can represent a double bond. has the above 
meaning, and 
10 P=T=Q=nitrogen 

or P=T=nitrogen and Q=C 

or P=Q=nitrogen and T=C or C-CH3 

or P=nitrogen, and T and Q are carbon 

or P=nitrogen, T is carbon and Q is sulphur 

15 

- m has the value 2 to 6; 

- n has the value 0-2; 

- R5 and Re are independently H or alkyi (1-3C); or Rg+Rg represent a group 
-(CHzH wherein p has the value 3-5, and 

20 - R7 is alkyI (1-3C), alkoxy (1-3C), halogen or cyano; or R^+Ry (R7 at position 7 of th 
indole group) represent a group -{CHz)^ wherein q has the value 2-4, 
and salts thereof, which show high affinity for the dopamine Dg-receptor and are good 
serotonin reuptake inhibitors (SRI's). 
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Preferred compounds of the invention are compounds having formula (I) wherein X 
represents a group of the formula (1), (2) or (3). wherein the symbols have the 
meanings given above and the salts thereof. 
5 Especially preferred are compounds having fomnula (I) wherein X is the group with the 
formula (1) wherein Si=H, S2=CH3. S3=H, 84=0x0. Ss=H and Y is oxygen, m is 3. 
RgzrRgshydrogen. n is 0 or 1 and R7 is 5-fluoro, 
and the salts thereof. 

10 It has been found that the compounds according to the invention show high affinity for 
both the dopamine D2 receptor and the serotonin reuptake site. This combination is 
useful for the treatment of schizophrenia and other psychotic disorders which enables a 
more complete treatment of all disease symptoms (e.g. positive symptoms and negative 
symptoms). 

15 

However, some of the compounds having formula (I) show (partial) agonist activity at 
dopamine receptors making them particularly suitable for the treatment of Parkinson's 
disease. 

20 The compounds show activity as antagonists at dopamine D2 receptors as they 
potentially antagonize apomorphine-lnduced climbing behaviour in mice. The compounds 
also show activity as inhibitors of serotonin reuptake, as they potentiate 5-HTP induced 
behaviour in mice. 

25 The compounds are active in therapeutic models sensitive to clinically relevant 
antipsychotics (e.g. the conditioned avoidance response; Van der Heyden & Bradford, 
Behav. Brain Res.. 1988. 31:61-67) and antidepressants or anxiolytics (e.g. suppression 
of stress-induced vocalization; van der Poel et al.. Psychopharmacology, 1989, 97: 147- 
148). 

30 

In contrast to clinically relevant dopamine D2 receptor antagonists the described 
compounds have a low propensity to induce catalepsy in rodents and as such are likely 
to induce less extrapyramidal side effects than existing antipsychotic agents. 
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The inhibitory activity of serotonin reuptake inherent in these compounds may be 
responsible for the therapeutic effects observed in behavioural models sensitive to either 
antidepressants or anxiolytics. 

5 The compounds can be used for the treatment of affections or diseases of the central 
nervous system caused by disturbances in either the dopaminergic or serotonergic 
systems, for example: aggression, anxiety disorders, autism, vertigo, depression, 
disturbances of cognition or memory. Parkinson's disease, and in particular 
schizophrenia and other psychotic disorders. 

10 

Pharmacologically acceptable acids with which the compounds of the invention can fomri 
suitable add addition salts are for example hydrochloric acid, sulphuric add, phosphoric 
add, nitric add, and organic adds such as citric add. fumaric add, maleic add. tartaric 
add, acetic add. benzoic add, p-toluene sulphonic add, methanesulphonic add and 
1 5 naphthalene sulphonic add. 

When the compounds comprise a centre of chirality both the racemic mixture and the 
individual enantiomers belong to the invention. 

The compounds and their add addition salts can be brought into forms suitable for 
20 administration by means of suitable processes using auxiliary substances such as 
liquid and solid carrier materials. 

The compounds having formula (I) can be prepared by reaction of a compound of the 
formula 

25 

\ / 



under basic conditions with a compound of the fonnula 
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in Which formulae the symbols have the meanings given above, and L is a so-called 
leaving group such as a halogen atom or a mesylate group. 

The piperazine compounds having formula (II) can be obtained as described in EP 
0138280, EP 0189612 and/or EP 0900792, or in an analogous manner. 

The preparation of the piperazines having formula (II) can be canied out as indicated 
in schemes (i)-(iv) below. Some of the routes result in optically pure piperazine 
derivatives. 




Scheme (i) 
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Scheme (ii) 





Scheme (iii) 
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C'\^^^NH2 I ^'N^-^^f^v^^B, HN03/H,S0,/H,0 



+ Br-OC-Br- 
OH ' ^ OH 




Scheme (iv) 



The starting compounds having formula (111) can be prepared according to methods 
known for analogues compounds, as described for example in Organic Process Res. 
5 and Dev. 1997 (1 ), 300-31 0. 

The invention will now be Illustrated by means of the following Examples: 
Example 1 : preparation of compound a.i (see scheme I) 

10 

Step 1 (scheme i): To a solution of chloronitrocatechol (6.45 g , 34 mmol) In dry 
DMSO (50 ml) was added powdered NaOH (2.72 g , 68 mmol). After stirring for 30 
minutes a solution was added of R-glycerolketal mesylate (8.0 g, 38 mmol) in DMSO 
(20 ml) and this mixture was heated at 80°C during 24 hours. After cooling to room 
15 temperature the reaction mixture was poured into water (200 ml), acidified with 1 N HCl 
and extracted with methyl t-butylether. The organic fraction was washed with water and 
dried on MgS04. After removal of the drying agent and the solvent in vacuo, the 
resulting oil was subjected to flash chromatografyliSiOa, eluent PE/aceton=3/1). Yield 
9.29 g (90%) of the S-ketal. 
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Step 2 (scheme i): To a solution of the S-ketal (31 g. 102 mmol) in acetic acid (120 ml) 
was added 35% HBr in acetic acid (80 mi) and this mixture was rotated for 2 hours on 
a rotavapor in a waterbath of 50°C. The reaction mixture was diluted with ethanol 
5 (96%. 250 ml), cooled in a salt/ice mixture and then NaOH (50% in water, 250 mi) was 
added slowly, keeping the temperature below 15°C. After adding ethanol (250 ml) and 
water (250 ml) the reaction mixture was stin-ed at room temperature for 16 hours. Then 
concentrated HCI (about 300 ml) and water were added and the mixture extracted with 
ethyl acetate. After washing the organic fraction with 5% NaHCOg (4x500 ml), the 
1 0 solvent was removed in vacuo and the resulting oil was subjected to flash 
chromatografy (SiOa. eluent PE/aceton=3/1 ). 
Yield 20.5 g (81%) of the R-benzodioxane as a yellow oil. 

Step 3 (scheme i): To a solution of R-benzodioxane (20 g. 81 mmol) in DMF (200 ml) 
15 was added KOH (4.56 g, 81 mmol). After cooling the red solution in ice/aceton dimethyl 
sulfate (23 ml) was added and the reaction mixture was stin-ed for 1.5 hours at room 
temperature. Then more KOH (4.56 g, cooling) was added and the mixture was stin-ed 
at room temperature for 16 hours. After adding water (700 ml), the product was 
extracted with ethyl acetate. The ethyl acetate was removed in vacuo and the resulting 
20 oil was subjected to flash chromatografy (SiOz. eluent PE/aceton=4/1 ) yielding R- 
methoxymethylbenzodioxane (12.3 g, 58%) as a yellow oil. la]o^= -97" ( methanol). 

Step 4 (scheme i): To a solution of R- methoxymethylbenzodioxane (5 g. 19 mmol) in 
ethanol (100 ml) and ethyl acetate (50 ml) was added a catalytic amount of 10% Pd/C 
25 and the solution was shaken under atmospheric Hj pressure at room temperature. 
After the calculated amount of was taken up by the reaction mixture, the catalyst 
was removed by filtration and the filtrate was concentrated in vacuo. Yield 3.7 g 
(100%) of the corresponding anilino-compound. 

30 Step 5 (scheme i): The anilino-compound (4 g, 2 mmol) and BCEA, i.e. 

HN(CH2CH2CI)2.HCI (3.7 g , 2 mmol) were dissolved in chlorobenzene (100 ml). The 
mixture was heated to 150°C for 16 hours, concentrated in vacuo and purified by flash 
chromatografy (SiOz , dichloromethane/methanol/ammonium hydroxide=92/7.5/0.5). 
Yield 3.67 g (68%) of the piperazine aj. 
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Example 2: preparation of compound no. 126 

The route is described above, i.e. reaction of compound (11) with compound (III). The 
5 mesylates of formula (111) were prepared from the corresponding alcohols by standard 
procedures, e.g. with MsCl/EtsN. 

A mixture of the piperazine aj (3,6 g , 13.6 mmol) . the 5-fIuoro indole-mesylate (4,1 g , 
15,1 mmol), triethylamine (2 ml) and a catalytic anrrount of Kl in CH3CN (100 ml) was 
1 0 heated under reflux during 1 8 hours after which the reaction mixture was concentrated 
in vacuo and purified by chromatografy (SIO2 , dichloromethane/methanol/ammonium 
hydroxide =92/7.5/0.5). Yield 3,77 of the free base (oil). The free base was dissolved in 
ethanol and 1 equivalent of fumaric acid in ethanol was added. After removal of the 
solvent compound no. 126 was obtained (4,3 g. 57%). [a]D^ = -2° (methanol) 

15 

Example 3 : preparation of compound b.ii (se e scdieme ii) 

Step 1 (scheme ii): A solution of the aminophenol (37.3 g, 198 mmol), S-lactic acid 
methyl ester (20 ml) and triphenylphosphine (58 g. 220 mmol) in THF (2000 ml) was 

20 cooled in ice/salt (temperature <1 0°C). Then a solution of azodicarboxic acid ester 
(DIAD, 43 ml , 218 mmol) in THF (400 ml) was added slowly. After stining at room 
temperature for 18 hours the reaction mixture was concentrated in vacuo and ethanol 
(500 ml) and 36% HCI (125 ml) were added to the residue. The mixture was heated to 
100°C (development of gas). After cooling the compound was isolated by filtration and 

25 washed with 96% ethanol (about 100 ml). Yield 42 g (87%). 

Step 2 (scheme Ii): This step is similar to step 4 descrit>ed in scheme i. 

Step 3 (scheme ii): This step Is similar to step 5 described in scheme i, resulting in the 
30 formation of the piperazine b,li. 

Example 4: preparation of compound no. 89 

The route is described above, i.e. reaction of compound (II) with compound (III). The 
reaction is earned out as described in example 2, starting with the piperazine b.ii . 
35 Yield 58% of compound no. 89, [aJo^ = -24° (methanol). 



wo 01/14330 PCT/EPOO/08190 

11 

Example 5: preparation of coumpound c.iii (see scheme iii) 

Step 1 (scheme iii): A solution of the benzomorphoiinone (10 g , 41 mmol ; see 
scheme ii. step 1 ) and powdered KOH (2.3 g , 41 mmol) in DMF (100 ml) was cooled 
5 in ice (temperature <10">C). After adding 1 equivalent of Mel (2.55 ml. 41 mmol) the 
reaction mixture was stin-ed at room temperature for about 1 .5 hours and then poured 
into water. The precipitate was filtered off, washed with water and dried. Yield 10 g 
(95%) of the NCH3.-compound, mp. 191-192; [a.]o^ = +7.5° (in THF) 

10 Step 2 (scheme iii): This step is similar to step 4 described in scheme i. 

Step 3 (scheme iii): This step is similar to step 5 described in scheme i, resulting in the 
fonmation of the piperazine c,iii. 

15 Example 6 : preparation of compound no. 121 

The route is described above, i.e. reaction of compound (II) with compound (III). The 
reaction is performed as described in example 2, starting with the piperazine c.iii . Yield 
44% of compound no. 121. [a]D^= -28° (methanol). 

20 Example 7: preparation of compound d.iv (see scheme iv) 

Step 1 (scheme iv): Pyridine (81ml. 1 mol) was added to a solution of 2-hydroxy-5- 
chloroaniline (143.5 g, 1 mol) in dry CHaClj. The mixture was cooled in ice 
(temperature <10°C) and then a solution of 2-bromo-2-methyl-propionylbromide (163 
25 ml, 1 mol) in CH2CI2 (1 00 ml) was added slowly. The mixture was stirred at room 

temperature for 18 hours and was poured into CH2CI2 (5000 ml) and water (2000 ml). 
The organic layer was washed with water, dried and concentrated In vacuo till about 1 
litre. The precipitate was filtered off, washed with CH2CI2 and dried. Yield 231 g (79%) 
of the bromocompound, mp. 172°C. 

30 

Step 2 (scheme iv): To a suspension of the bromocompound (60 g , 205 mmol) in 
water (95 ml) was added slowly under ice cooling concentrated sulfuric acid (7 ml) 
followed by 70% HNO3 (16 ml) and stining was continued for 2 hours at room 
temperature. After cooling In ice water the precipitate was filtered off, washed with 
35 water and purified by chromatografy (SiOj, methyl t-butylether). Yield 49 g (71 %) of the 
nitrocompound. 
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Step 3 (scheme iv): To a solution of the nitrocompound (49 g , 145 mmol) in DMF 
(500ml) was added K2CO3. This mixture was heated for one hour at 150°C, then 
cooled and poured into a mixure water / ethyl acetate.The organic fraction was washed 
with sodium bicarbonate (5% in water) , HCI (2N) and water respectively. The solvent 
5 was removed in vacuo and the residue was purified by flash chromatografy (SiOj , 
methyl t-butylether / PE = 1/1). Yield 23 g (62%). 



Step 4 (scheme iv): This step is similar to step 4 described in scheme 1. 

10 

Step 5 (scheme iv): This step is similar to step 5 described in scheme i, leading to the 
formation of the piperazine djv. 

Example 8: preparation of compound no. 115 
15 The route is described above, i.e. reaction of compound (II) with compound (III). The 
reaction is perfomned as described in example 2, starting with the piperazine djv . 
Yield 20% of compound no. 115. 

The compounds listed in the following tables have been prepared according to the 
20 method of the above examples. 
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1 . The invention relates to a group of novel phenylpiperazine derivatives of the 
formula 

5 (I): 



X-N N— (CHj), 




10 



15 



wherein: 

- X is 1 ) a group of the formula 



Sg— N 



(1) 



wherein 

- Si is hydrogen or halogen, 

- S2 and S3 are independently hydrogen, alkyi (1-6C), phenyl or benzyl, 

- S4 represents two hydrogen atoms or an 0x0 group, 

- S5 is H or alkyI (1-4C), and 

- Y Is C, O or S, 



or 2) a group of the fonmula 



CH2OR 



O O 



(2) 



20 
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wherein has the above meaning and R is H, ali<yl (1-4C), alkoxyalkyi 
(2-6C), alkenyl (2-4C) or alkynyl (2-4C). 
or 3) a group of the formula 



O 




wherein Si has the above meaning and Z is C. O or N, 
or 4) a group of the formula 




wherein S, has the above meaning, 
or 5) a group of the formula 




wherein Si has the above meaning and A is O or N, linked to the piperazine ring with 

position 5 or 8, 

or 6) a group of the formula 
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(6) 



wherein has the above meaning and Se and Sy represent hydrogen atoms or an oxo 
group, 

or 7) a group of the formula 



wherein one of the dotted lines can represent a double bond, S-, has the above 
meaning, and 

P=T=Q=nitrogen 
or P=T=nitrogen and Q=C 
or P=Q=nitrogen and T=C or C-CH3 
or P=nitrogen, and T and Q are carbon 
or P=nitrogen, T is carbon and Q is sulphur 

- m has the value 2 to 6; 

- n has the value 0-2; 

- R5 and Re are Independently H or alkyi (1-3C); or Rs+Re represent a group 
-(CH2)-p wherein p has the value 3-5, and 

- R7 is alkyI (1-3C), alkoxy (1-3C), halogen or cyano; or Re+R? (R? at position 7 of the 
indole group) represent a group -(CH2)q wherein q has the value 2-4, 

and salts thereof. 
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2. A cx)mpound as claimed in claim 1 , wherein X represents a group of the formula 
(1), (2) or (3), wherein the symbols have the meanings given in claim 1. 

3. A compound as claimed in claim 1 , wherein X is the group having formula (I), 
wherein Si=S3=S5=H, 84=0x0 and S2=CH3, m is 3, R5=R6=H, n is 0 or 1 , and R7 
is 5-fluoro, and salts thereof. 

4. Method for the preparation of compounds as claimed in claim 1, characterised 
in that a compound having formula (II) 



/ \ (l\) 
X-N NH ^ ^ 



is reacted under basic conditions with a compound having formula (III) 




in which formulae the symbols having the meanings given in claim 1 , and L is a 
so-called leaving group. 

5. A pharmaceutical composition containing at least one compound as claimed in 
claim 1 as an active component. 

6. A method of preparing a composition as claimed in claim 5, characterised in 
that a compound of claim 1 is brought into a form suitable for administration. 

7. A method of treating CNS disorders, characterised in that a compound as 
claimed in claim 1 is used. 
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